C3 January 2006
8.  The functions f and g are defined by

fix>2x+In2, xeR, g:x e x € R.

(a) Prove that the composite function gf is
gf:x > 4e®, x € R. 4)

(b) Sketch the curve with equation y = gf(x), and show the coordinates of the point
where the curve cuts the y-axis.

1)
(c) Write down the range of gf.
1)
(d) Find the value of x for which di[gf(x)] = 3, giving your answer to 3 significant
X
figures. (4)
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5. (a) Using the identity cos (A + B) = cos A cos B — sin A sin B, prove that

cos 2A=1-2sin’ A, (2)
(b) Show that

2sin260 —3cos20 —3sin @ +3=sin (4 cos & +6sin & —3). 4)

(c) Express 4 cos @ + 6 sin @ inthe form R sin (6 + a), where R>0and 0 < a <
. (4)
(d) Hence, for0< @ < 7, solve

2sin 26 =3(cos 20 +sin 8 - 1),

giving your answers in radians to 3 significant figures, where appropriate. (5)
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7. The points A and B have position vectors i — j + pk and 7i + qj + 6k respectively,
where p and g are constants.

The line |, passing through the points A and B, has equation
r=9i+7j+7k+ A(2i + 2j + k), where A is a parameter.

(a) Find the value of p and the value of g. 4)

(b) Find a unit vector in the direction of AB. 2

A second line |, has vector equation

r=3i+2j+3k+ u(2i +j+ 2k), where x is a parameter.

(c) Find the cosine of the acute angle between I; and I,. 3)
(d) Find the coordinates of the point where the two lines meet. (5)
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4. fx)= (*+1)Inx, x>0.

(a) Use differentiation to find the value of f'(x) at x = e, leaving your answer in terms

of e.
4)

(b) Find the exact value of J f(x) dx.

1

(5)
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(a) gf (X) — e2(2x+|n2)

4x,2In2

Shape and point

=e™e
— e4xeln4
— 4e4x
(b) y,
O] X
(c) RangeisR" Accept gf (x)>0,y>0

d ax
(d) &[gf (x)]=16e
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(a) cos 2A =cos’ A —sin? A (+ use of cos® A +sin? A=1)
=(1 -sin*A);—-sinA =1 -2sin*A

(b) 2sin26 —3cos26 —3sind +3
= 4sin@cos@;-3(1-2sin” #) —3sin + 3
=4sin@cosf + 6sin? @ —3sin O
=sind(4cosd +6sin g —3) ™

(c) 4cos@ + 6sind = Rsinfcosa + Rcosdsina
Complete method for R (may be implied by correct answer)

[ R® =47 +6°, Rsina =4, Rcosa = 6]
R=.62 or7.21

Complete method for «; «a =0.588 (allow 33.7°)

P.T.O. for (d)

M1

M1

M1

Al cso 4)

Bl 1)

Bl 1)

M1 Al

M1

Al 4)
Total 10

M1

Al (2)

B1;, M1

M1

Al 4)
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M1 Al 4)



(d)sin@ (4cos@ + 6sind —3)=0 M1

6 =0 Al
. 3
sin(@ + 0.588) = —— =0.4160.. (24.6°) M1
V52
0 + 0.588 =(0.4291), 2.7125 [or € + 33.7° = (24.6°), 155.4°] dM1
0 =212 Al (5)
Total 15
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(@) Solves 9+24A=10or 7+24=-1togive A=-4 sop=3 M1 Al
Solves 9+24=7o0or 7+ A=6togive A=-1s0q=5 M1 Al 4)
(b) |6i+6 j+ 3k| =950 unit vector is 1 ( 6i +6j +3Kk) M1 Al (2)
© C050:2X2+2X1+1X2 M1 Al
3x3
s.cosfg=2 Al (3)
(d) Write down two of 9+24=3+2u, 7+2A=24+pu or 7+ 1=3-2u
Bl B1
Solve to obtain g =1or A =-2 M1 Al
Obtain coordinates ( 5, 3, 5) Al (5)
Total 14
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@  FX)=(x"+D)xLi+Inxx2x M1 Al
f'(e)=(e* +) xL1+2e =3e+1 M1 Al (4)
3 3
0 Eeinx—[ > x M1 Al
3 3 X
X3 X2
= (—+x)Inx—| (—+1dx
(S+0Inx=[(+1)
3 3 €
= Erinx-E+x) Al
3 9 )
= 2¢° 410 M1 Al (5)

Total 9



